African relevance {#s0005}
=================

•Research is essential to develop and sustain the emergency care knowledge economy in Africa.•There is substantial scope to increase research involvement in emergency care in Africa.•Perceived research barriers include lack of funding, time and training.

Introduction {#s0010}
============

The development of low- and middle-income countries (LMICs) is closely related to health research [@b0005]. Research capacity differs extensively between LMICs, especially in African countries, and this inequality in health research contributes to inequalities in health [@b0010]. Conditions for research in most African countries are known to be far from ideal and existing research capacity gaps include inadequate or lack of training in research skills, unreliable internet access, lack of knowledgeable and experienced local supervisors, and lack of research funds [@b0015], [@b0020].

Research relating to emergency care in Africa is no different and less than 1% of the global emergency medicine literature addresses emergency care in Africa [@b0025]. African countries with the most publications are South Africa, Morocco, Egypt, Nigeria and Tanzania [@b0030], [@b0035]. Not only are African Emergency Medicine researchers lagging behind other world regions in terms of the volume of publications, but the quality of the research and the impact thereof also needs to be improved on [@b0035]. This also applies to the broader emergency care community e.g. pre-hospital and nursing. For these reasons it is important to establish information regarding this situation in Africa and the current study aimed to assess the perceptions and practices towards research among current emergency care providers in Africa.

Methods {#s0015}
=======

Study design: A survey was conducted using a web-based service (SurveyMonkey®, <https://www.surveymonkey.com/>) from 1 till 31 December 2015.

Approval for the study was obtained from the Human Research Ethics Committee at Stellenbosch University (reference N15/03/024) and the Executive Committee of the African Federation for Emergency Medicine (AFEM).

Study population: AFEM was founded in November 2009 in Cape Town, and represents a broad coalition of national societies, organisations, and individuals from over 40 countries -- within Africa and abroad. AFEM's individual members comprised of persons with an interest in African emergency care including non-clinicians, pre-hospital personnel, nurses, and physicians [@b0040]. The AFEM membership database is held on a password protected AFEM server with access limited to the AFEM executive committee.

All AFEM's individual members who indicated on their membership form that they could be contacted for AFEM driven research (n = 540) were eligible for inclusion.

Data collection and management: All eligible AFEM members were contacted via e-mail with an explanation and invitation to participate in the survey. The invitation included a personalised link to the online questionnaire which was made up of sections concerning demographic data, research project involvement, publications trends, access to original research, barriers to and encouraging factors for research involvement, perceptions regarding formal research training, and perceptions regarding emergency care research ([Supplementary data: questionnaire](#s0040){ref-type="sec"}). The listed barriers and encouraging factors were compiled from previous studies [@b0045], [@b0050], [@b0055]. Non-responders were reminded by e-mail at 1-weekly intervals until they responded or the 4-week deadline expired. The invitation and the questionnaire were also available in French.

The web-based survey service anonymised all returned questionnaires, before the data were exported to an access controlled electronic spreadsheet (Microsoft Excel®, Microsoft Corporation, Redmond, WA).

Statistical analysis: Analysis was done using Microsoft Excel (2013) and summary statistics of all the variables are reported. Distributions of variables are presented in frequency tables. The mean was used as the measure of central location and standard deviation (SD) as indicator of spread for the age of participants.

Results {#s0020}
=======

A total of 540 invitations were sent, of which 188 were returned (response rate = 34.8%). A further 20 questionnaires were excluded (no consent n = 1; incomplete n = 19); 168 responses were thus analysed. The mean age of responders was 36.3 years (SD = 9.1). Other demographics are depicted in [Table 1](#t0005){ref-type="table"}.Table 1Demographics of responders.n (%)*Age*\<3036 (21.4)30--3988 (52.4)40--5027 (16.1)\>5017 (10.1)168 (100)  *Gender*Male122 (72.6)Female46 (27.4)168 (100)  *Providers*Prehospital21 (12.5)Nursing35 (20.8)Doctors104 (61.9)Other8 (4.8)168 (100)  *Biggest part of work*Mostly administration16 (9.5)Mostly clinical108 (64.3)Mostly educational35 (20.8)Mostly research9 (5.4)168 (100)  *Highest qualification*Diploma or equivalent27 (16.1)Bachelor's degree or equivalent55 (32.7)Honour's or Master's degree or equivalent44 (26.2)Doctoral degree or equivalent35 (20.8)Other7 (4.2)168 (100)  *Emergency training*In Africa127 (75.6)Outside Africa41 (24.4)168 (100)  *Currently working*In Africa130 (77.4)Outside Africa38 (22.6)168 (100)

Research project involvement: Thirty-seven (22%) responders have never been involved in any research project; 41 (24.4%) had never been involved in a research project in Africa. Only 22 (13.1%) responders have been involved in five or more African related research projects ([Fig. 1](#f0005){ref-type="fig"}). Involvement in African research projects according to demographic data, is presented in [Supplementary Table S1](#s0040){ref-type="sec"}. The general trend is similar to the overall results, i.e. most responders per category were involved in 2 to 4 African research projects. However, responders older than 50 years, those with a mainly clinical work distribution, and responders with an Honours degree or lower had high percentages of no project involvement (41.2%, 31.5%, and 35.2% respectively).Fig. 1Responders' involvement in research projects, globally and in Africa only.

Research project relevance: Overall, 106 (63.1%) responders indicated that their research was mostly relevant to a mainly African audience, compared to 21 (12.5%) who's involvement had a mainly international scope. Africa trainees' work were more related to African audiences (n = 87, 68%), than work from those trained outside Africa (n = 19, 46.3%). Projects of 16 (42.1%) healthcare professionals not currently working in Africa relates primarily to an African audience ([Supplementary data: Table S2](#s0040){ref-type="sec"}).

Publication of emergency care research related to Africa: Ninety-four responders (56%) have never published. The selected journals of those who had published were equally spread between regional journals (n = 25, 14.9%), international journals (n = 20, 11.9%), and both regional and international journals (n = 29, 17.3%).

Forty-one (24.4%) responders were not willing to publish in open access journals who request a publication fee, while 65 (38.7%) will only consider open access journals if these fees were sponsored.

Access to original research articles: Ninety-five (56.5%) responders read original research articles frequently, 54 (32.1%) only occasionally, and 12 (4.2%) seldom or never. Online bibliographic databases (e.g. PubMed) were most often used to find original research articles (n = 121, 72%), followed by non-academic search engines (e.g. Google Scholar) (n = 68, 40.5%), and preferring to follow links in synthesised and pre-appraised resources (n = 47, 28.0%).

Open access journals (n = 118, 70.2%) were most frequently used to access original articles, followed by institutional subscription (n = 77, 45.8%) and personal subscription (n = 23, 13.7%). Responders who trained outside of Africa and responders not working in Africa used institutional subscriptions more than open access (18.5% vs. 16.1% and 17.9% vs. 14.9%).

Eighty responders (47.6%) were frequently unable to access original articles due to subscription charges. A further 54 (32.1%) struggled occasionally with access, while 27 (16.1%) seldom experienced access block to research articles due to subscriptions. Responders older than 50 years, responders with at least a Master's degree, those who received emergency training outside of Africa, and those currently working outside Africa experienced less of an access block ([Supplementary data: Table S3](#s0040){ref-type="sec"}).

Barriers to research: Lack of research funding was the most frequent barrier to being involved in research (n = 108, 64.3%). Lack of research training (n = 86, 51.2%) and lack of allocated research time (n = 76, 45.2%) were also frequently listed ([Table 2](#t0010){ref-type="table"}).Table 2Barriers to emergency care research in Africa.No.Barrier to emergency care research in African (%)1Lack of research funding108 (64.3)2Lack of research training86 (51.2)3Lack of allocated research time76 (45.2)4Lack of positive research culture69 (41.1)5Lack of financial incentives66 (39.3)6Lack of statistical or research support63 (37.5)7Work-related stress58 (34.5)8Poor accessibility to databases58 (34.5)9Lack of mentorship53 (31.5)10Lack of supervision41 (24.4)11Lack of motivation36 (21.4)12Difficulty in following-up of patients34 (20.2)13Difficulty of getting papers accepted in peer-reviewed journals28 (16.7)14Difficulty obtaining approval for the study23 (13.7)15Home-related stress11 (6.5)16Unavailability of samples or patients11 (6.5)17Gender1 (0.6)

Encouraging or motivating factors to get involved in research: Improvement of research skills (n = 118, 70.2%) and having research published (n = 117, 69.6%) were the most frequent factors selected that might result in more responders being involved in emergency care research ([Table 3](#t0015){ref-type="table"}). Improving clinical care and patient-centred outcomes were additionally listed by more than one responder. Older responders (\>50 years) valued the fulfilment of research interests (10/17, 58.8%) and publications (9/17, 52.9%) more than improving their research skills (7/17, 41.2%). Involvement in research in order to add a positive achievement to resume was selected by males (64/122, 52.5%) and nurses (19/35, 54.3%); all other groups listed improvement of skills, publishing and fulfilling research interests as most important factors for involvement in research activities ([Supplementary data: Tables S4a--S4g](#s0040){ref-type="sec"}).Table 3Factors that might encourage or motivate emergency care research in Africa.No.Motivation factorn (%)1To improve research skills118 (70.2)2To have research published117 (69.6)3To fulfil research interests89 (53.0)4To add a positive achievement to resume75 (44.6)5To facilitate acceptance in a subspecialty fellowship programme57 (33.9)6Financial incentives50 (29.8)7It was mandatory in the postgraduate programme45 (26.8)

Research as part of formal training: Most responders (n = 130, 77.4%) agreed (combination of 'agree' and 'strongly agree') that the teaching of research methodology should form part of the undergraduate curriculum. However, more responders were neutral (n = 24, 14.3%) or disagreed (combination of 'disagree' and 'strongly disagree') (n = 19, 11.3%) for undergraduate students to actually be involved in a research project. The teaching of research methodology and mandatory involvement in a research project as part of a postgraduate curriculum were strongly supported ([Supplementary data: Fig. S1](#s0040){ref-type="sec"}).

Perceptions of emergency care research: Responders agreed that research promotes critical thinking (n = 137, 81.5%) and that research is an important educational tool (n = 134, 80.4%). Furthermore, responders agreed that research is essential in the practice of evidence-based emergency care in Africa (n = 137, 81.5%) and that emergency care practitioners in Africa need to stay up to date with the latest clinical research (n = 138, 82.1%); however, emergency care workers need to be shown how to use research to improve clinical practice (n = 134, 79.8%). A lesser number of responders (n = 114, 67.9%) indicated that research helps to further your career. Although most agreed that insufficient emergency care research is being conducted in Africa (n = 113, 67.3%), the scores were more even when asked about the ability of emergency care professionals to conduct and interpret clinical research ([Table 4](#t0020){ref-type="table"}).Table 4Perceptions of emergency care research.Strongly agreeAgreeNeutralDisagreeStrongly disagreeN/A[\*](#tblfn1){ref-type="table-fn"}n (%)Research promotes critical thinking99 (58.9)38 (22.6)5 (3.0)0 (0)7 (4.2)19 (11.3)Research is essential in the practice of emergency care in Africa92 (54.8)45 (26.8)6 (3.6)0 (0)7 (4.2)18 (10.7)It is important for emergency care practitioners in Africa to stay up to date with results from clinical research89 (53.0)49 (29.2)6 (3.6)0 (0)6 (3.6)18 (10.7)Research in emergency care is an important tool for learning about the effectiveness of specific emergency care techniques and treatments86 (51.2)49 (29.2)5 (3.0)3 (1.8)7 (4.2)18 (10.7)Emergency care workers need to be shown how to use research in improving their clinical practice79 (47.0)55 (32.7)8 (4.8)3 (1.8)6 (3.6)17 (10.1)Research helps further your career60 (35.7)54 (32.1)21 (12.5)5 (3.0)8 (4.8)20 (11.9)There is sufficient research done within emergency care area in Africa6 (3.6)9 (5.4)21 (12.5)54 (32.1)59 (35.6)19 (11.3)Emergency care professionals are sufficiently skilled to carry out research5 (3.0)27 (16.1)39 (23.2)57 (33.9)21 (12.5)19 (11.3)Emergency care professionals are sufficiently skilled to interpret research7 (4.2)32 (19.0)48 (28.6)50 (29.8)13 (7.7)18 (10.7)[^1]

Discussion {#s0025}
==========

Our study aimed to assess the perceptions and practices towards research among current emergency care providers in Africa. One in five (22%) responders have never been involved in research, 56% have never published and 48% regularly experience access block to original research articles. This is further reflected by the main barriers to research involvement (lack of research related funding, training and time) and in factors that could potentially enhance research involvement (improving skills, getting published, fulfilling research interests). The study exposed the knowledge and experience gap in emergency care research in Africa and indicate the need to strengthen emergency care research capacity in Africa.

Inequalities in African health research has long been debated [@b0010], but studies have never specifically focused on emergency care research. Evidence-based emergency care improves morbidity and mortality and ongoing research is needed to ensure best practices. Historically, publications from Africa lagged far behind other world regions [@b0060]; even more so with regards to emergency care [@b0065]. However, a steady rise in the annual number of African emergency care publications has been noticed over the last five years, from 92 publications in 2010 to 183 publications in 2015 [@b0030]. Regardless of the doubling in the number of publications, there are still numerous barriers to research and subsequent publication. The major perceived barriers relate to lack of research related funding, training and time. These barriers are not unique to Africa or emergency care research but represents a global inclination in various health-related disciplines [@b0045], [@b0050], [@b0070], [@b0075], [@b0080]. A number of strategies have been implemented to motivate practitioners to get more involved in research [@b0085]. These strategies were associated with a positive change in the attitude towards research (for both the individual and the environment they work in), the ability to acquire research skills, and ultimately producing more (and better) publications [@b0085]. Remarkably, motivation towards research involvement mainly related to intrinsic (improving research skills and clinical practice) rather than extrinsic factors (financial incentives, obligatory for degree). The mentioned barriers and motivational factors should drive the optimisation of emergency care curricula in order to enhance emergency care research productivity within Africa.

Formal emergency medicine programmes in Africa are fairly new and limited to only a handful of countries. It can therefore be appreciated that the initial focus will be on clinical medicine and the training thereof. One can expect that more time and energy will shift towards research activities once this initial building phase is over and the programme have reach a saturation point allowing them to expand. This is clearly evident in countries with established emergency medicine education systems such as South Africa and Tanzania who are current leaders in terms of emergency medicine research on the African continent [@b0035]. The current immature state of most emergency care programmes in Africa could therefore be a plausible explanation for the low level of research involvement; however, the previously mentioned bloom in emergency care publications is evidence of the recent growth and expansion of emergency care programmes delivering sufficiently skilled people. One can foresee that emergency care research in Africa can only improve with time if the perceived barriers and potential motivational factors can be addressed in a sustainable and affordable way.

Research has the potential to be an important educational tool and to enhance the clinical skills of emergency care practitioners. In time, knowledge will be converted into action, thereby strengthening health systems and improving health care overall. Increasing research capacity is therefore vitally important and efforts have been ongoing. An African-led initiative, the Initiative to Strengthen Health Research Capacity in Africa (ISHReCA) has identified key requirements to increase health-research capacity by improving the research environment and supporting both individuals and institutions [@b0005]. Other initiatives focusing on building sustainable health research capacity in Africa include the Consortium for Advanced Research Training in Africa (CARTA) and the African Doctoral Dissertation Research Fellowship Programme [@b0090], [@b0095]. Another viable option is to establish and extend research partnerships that could even include joint degrees between low- and high-income countries [@b0100]. Emergency care research in Africa is highly supported by collaborative efforts with South Africa and the US the main collaborators [@b0105]. Tanzania, Egypt and Ghana are also involved in various collaborative efforts [@b0105]. AFEM and the broader emergency care community should take note of these examples and adapt some of the practical strategies to the emergency care environment in order to expand research capacity across the rest of Africa.

The AFEM Nurses Group has started to work on developing the research capacity of nurses involved in emergency care in Africa through two initiatives. The first is the development of the African Emergency Nursing Curriculum (ANEC) which provides theoretical and clinical standards of emergency nursing across Africa and also highlights the importance of knowledge and practice regarding research methods and conducting research [@b0110]. The second is the African Emergency Nursing Mentorship programme which is currently being piloted and much of the interaction between the mentors and mentees is related to various aspects of research development. These initiatives have started to look at the development of research capacity but still have a long way to go.

The main strength of the current study is that it surveyed a broad group of healthcare practitioners involved in emergency care in Africa; however, the study had various limitations. Firstly, the sample was limited to practitioners affiliated with AFEM and combined with the low response rate excluded many potential contributors. Secondly, we did not capture the specific country where responders are working, therefore the interpretation as well as the generalisability of the results should be done with care as significant variations between countries are possible. Lastly, the survey intended to provide baseline knowledge on the perceptions of emergency care personnel towards research in Africa, and follow-up studies are needed to acquire more in-depth knowledge regarding the topic.

This study evaluated the perceptions and practices towards research among current emergency care providers in Africa. There is scope to increase research involvement in emergency care in Africa. Strategies to overcome perceived research barriers, specifically lack of funding, time and training, should be put in place to ensure the development of mature African emergency care programmes that can enable African emergency care researchers to find appropriate solutions for African emergency care problems. An action plan is needed to determine the ideal research capacity needed and how to fill the current exposed gaps.
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[^1]: Not answered.
